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Pressure release arrangements, in particular for product 



processing system 



^ Field of the Tnv^t,ti^n 



Background to the Tnv^nf^^n 
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Steam 



lie field of the invention relates to tlie .elease of pressure e g 
pressure, especiaUy p^„et p^cessing systems, and in p^ for ;yste«:fo; the 

TaZT ~ "'^ '^^ ^vention 

tes to stean. peeUng, especially ste^n peeHng systen., more particutoiy steam 

including a ste«n peele. pressure vessel. ^ present invention is 

^ec^caUy directed to pressure reuef or reduction atxangemeots i.r steam e^^^^ 
fiom asteam peelerpressure vessel, as weU as ar«ngements for envtonmenta. 
treatment of steam exhaust or dischatge torn . steam peelerpressure vessel. 

Description of the prinr Off 
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PCr/lE 01/00076, Publication No. WO/AA)1«704. in which there is described a 

riajr '"'^■'^ '» ^ P-.«i^-^peeling^, 

^. -.^W?. ISe-ure vessel has substantiaUy the shape of a sptare with opposed 
fUt^ned sule surfaces. Internal lifimg feamres enable entraining and raismg i " 
product reh-ive to the axis of ti^ station of the pressure vessel dming^ rotatio.. 



Intemal regions closed off agamst 



ingiess of steam during product treatment define 



savers A product trea.m«,t system m«„pomting the statable pressure vessel 
may also mdude a b^er for delivet, of product to be peeled. There may be 
p™ for accelerated pressure drop on comptetlon of a peeling opemtion. as well 
- an^meuts for mhOmising release of «^ soUd matter and/or odotls in 
exhaust steam. Control features of the sv«itPm * k, . ' 

^^'lable unproductive displacement of 

the pressure vessel to be minimised. 
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In a known valve airangement for controlling release of steam from a 
peelmg pressure vessel on completion of a peeling operation, a balanced pressure 
valve IS held closed against the steam pressure in a non-rotatable pressure vessel 
durmg the peeling operation. Discharge of the steam pressure is enabled by release of 
the brasing valve-closing force, so that the valve opening^action is assisted by the 
force of the steam exiting from the pressure vessel. 

I 

I 
\ 

Brief Summary of tho Invention 

It is an object of the invention to provide a pressure release arrangement 
especiaUy for a product processing system. It is a particular object of the invention 'to 
provide further improved arrangements for acceleratmg pressure reUef in a steam 
peehng system. Yet another objective of the invention relates to effecting 

improvements in ti.e manner of exhausting steam to atinosphere in a steam peeling 
system. 
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According to a first aspect, the invention is directed to a valve for enabling 
release of pressurized steam from a pressure vessel, tire valve comprising a displaceable 
closure member which, in its closed disposition, is maintained in said closed disposition 
by exposure to tire pressmre of tire steam witirin flie pressure vessel 



-Tba ctosme member may be dbplaceable be^veen s^ olosed dispositioa and an 
opendisposidonbyadouble-actogac^^tor. Said double-acdng actuator may comprise " 
an air-drivenpistoa/cylinder device. dosme member may be mounted, at one axial - . . 
end o( a spindle extending between the dosme member and said actuator, lie valve 
bodj, suitably comprises gland packing through which said spindle extends. 



In a preferred embodiment of the valve of the imrendon, the valve member is 
mounted for subs«u«ially metal-to-metal contact with a valve seat.portion. without 
mtetposMon of any sealing el«n««. lie closure member may have a face portion 
whtch is intechang«bly seeded to the remainder of the closure member. Tie valve 
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may also comprise a .epiaceable sea. ponioa for engagement by fte &ce porMon o£ tt,e 
closuie „,embe,, tte sea. porUon being likewise in.e..hangeably secuzed ,o a valve body 

portion in the seat region. 

He Closure member is suitably mom.ted for snbsantially vertcal displacemen. 
behveen said closed disposi.ion and an open disposition V,e«of . m a particular 
consttucrion of U,e valve according .o U>e invention, tte nominal flange size of ti^ valve 
body a. tt.e s.eam exi, side is snbs.anaally g«a,er dun U,e nominal flange size of U,e 
valve body a. U,e steam en.,y side. Tins ttere is a commensu«te increase in valve body 
s.ze be^veen tte steam en..y and exi. locations wifl. a conesp^uHng enlargemen. of 
Steam flow area tiuough fte valve. tt.e«by providing an enhanced expansion effec. for 
Steam passing through the valve . 

to a second aspec, ttie invention is directed to a product tieatmen. system 
comprtsing a valve as specified above, wherein the valve is mo«>ted for Please of 
pressunzed Steam into an expansion region subsUmtially at fte poin. of entiy of steam 
into said expansion region. 

In a further aspect, U.e invention may encompass a p«,d«c. tn^tment system 
compnsmg a pressure vessel, an expansion «gi„n for receiving piessuri^ steam 

d,scha«ed torn a» pressure vessel at the end of a steam heatinen. phase of said 
Pioduct treannent, ^ a.soUds tap, said solids ttap being m communicattcwi* fte • .- 
^pansion «gion to receive steam a. a substantiaUy educed pi^ssme^ compamd^^ia^ 
to steam ptessure on initial entty into the expansion region, along witi, any entmined 



'■5 solid matter. 
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The product treatment system according to this further aspect may also 
specifically comprise a valve according to the first aspect of the invention for enabling 
release of pressurised steam from said pressure vessel into said expansion region. 

to tiie product treadnent system accordmg .„ ttte invention, said solids tiap 
su,W,ly acts m a cyclonic mamter. Ihe p.oduc, treahnent system may furti^r comprise 



an exhaust stack communicating between said soUds trap and atmosphere, said stacic 
including noise reduction means. The noise reduction means may be defined by a stack 
region of enlarged cross-section transverse to the direction of exhaust flow said 
enlarged cross-sectional region comprising a pluraUty of spaced-apart perforated plates 
each disposed tranversely to said direction of exhaust flow. 

In any product treatment system according to thelvention. said pressure vessel 
for product treatment may be rotatable. but the features of the invention, and in 
particular the valve accordmg to the first aspect of the invention, are also applicable to 
non-rotatable or static pressure vessels, and also to pressure vessels for situations other 
than product treatment, where expedited but controlled release of pressure m required. 

The product treatment system and valve of the invention are however espedaUy 
smted to product treatments such as steam peeling. 

The invention also extends to a valve substantiaUy as described herein with 
reference to and as shown in Hgures 6 and 7 of the accompanying drawings, as well as 
to a product treatment system substantiaUy as described herein with reference to Figures 
1 to 4. 6 and 7 of the accompanying drawings, and/or these Figures taken together with 
Figures 8 to 10. or as shown in Hgures 1 to 4, 6 and 7, and/or these Hgures taken 
together with Figures 8 to 10, 
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Brief Desp rlDtion nf ^Hg Drawing *; 



.. nie invention wiU now be described with reference to the accompanying 

drawings, of which Figures 1 to 4 and 8 correspond to Hgures 7 to 9, 15 and 23 

respectively of WO-A-01/93704. Figur. 5 illustrates a prior art pressure release 
valve, while Figu^ 6 and 7 relate to an improved pressure release valve according to 
the mvention. Figures 9 and 10 relate to arrangements for and improvements in 
tiappmg or entraining spUds and reducing odour in exhaust emissions. 

In detail: 



Figure 1 is a side view of the mf^iphlp <t^a^ 

ui me roiataDle steam peelmg vessel and associated 

features of WO-A-01/93704, 



Figure 2 is to end view from the right hand side of the arrangement of 

Figure 1, 



Figure 3 is a top or plan view of the aixangement according to Figures 1 

and 2, 
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Figure 4 is an end view of the mtatoble steam peeling pressure vessel of 
WO-A^l/93704. Showing n«a., drive and steam feed and exhaust a^ngements. 

Figure 5 is a diagrammatic cross-sectional view of a known balanced 
pi^sure steam release valve arrangement for a steam peeling pressure vessel. 

Figure 6 is a diagrammatic ooss-sectional view of the improved pressure 
release valve according to the present invention. 

Figure 7 is a detailed cross-sectional representation of the valve element 

andseatregior.ofthevalveunitofEigm.6,withthevalveelementintheopen " 
- disposition, shown in solid outline, and indicated in ghost in th^ closed di 
and 



disposition^* 



» t 
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Figure 8 shows an arrangement for solids entraimnent in the exhaust 
features of the system of WO-A-01/93704. 

' . • • • 

Detailed nwcrlnt^Ai. «f n ,e Dratyin, 

HguKs 1,2 and 3 show the Steam peeling system of WO-A-01/93704 As 
shown in the side view of Figute 1. a steam peeling vessel 1 is mom«ed fo, n,tad«. 

about an axis 7 whioh extends substantially horizonteUy and petpendicular to the 
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Plane 0, ^ pape. rt. p^,„, ^ ^ ^^^^ 

vesse, 1 . p.„vided by a convey, be.. 26 .o a „,a:y batching «nU 2. by 

7,« nep«senu«on of a hu„a„ 27 in Hgu^ i 3 
md.ca.e *e scale of fte system in Uns exea,p,ary en.bodin,en.. 

Figu« 2 shows the „h,ive disposiUons of the batching unit 2 and the 
P^u. vessel 1. together with the teUtionship between the ptessnte vesse, Z and an 
~ r*": : " '^'^ .0 the tear Of and below the p^„„ 

L^eL f : "-^^ ^ - ^ 2 and 3. a large diameter stack 

-^^^ ' «^<*-Se locaaon (not shown in «.ese 
d^wmgs) ,0, waste or exhaust steam, -n-e compact anangement of the vartans units 
Of t^ system may be noted, the assembled system defining an espeoiaUy cohesir 
pacltage occupying a reduced spatial volume as compated with prior art arrangements. 

features J^.!^^ '"^'"^ ''^ '^'^^ of these various 

features. In parttcular. ,s also shown m Figure 2. the locations of bearings 29 31 for 

^n,ta.y p^ vessel! and also the disposition of a combined unitaty stelm 

^on and dischaa^e «ne 14 between vesse, 1 and e;tpansion chamber 21 are 

parucularly apparent. Figu.es 2 and 3 abo show drive motor and drive gear 

a-ng^nents 32 and 35 , ^ ^ respec^vely-- - - 



Figme 4 Shows U.eroU«ngmo«n.ing and steam discha.gear»ngemen.s 
for the pressure vessel 1 On »h<» ri«h* . » e 

effected at a n-H,, K A' vesse, l.drive3»is 

effected at a ,.gh.-hand bearing mountmg 45 (Figu«s 2 and 3) as shown in U.e 

rr ,^r'*'^"'^°"^'^"^'--'^-'«'"^««ec.ed 

^ugh aleff-hand bearing mom«ing 44 and bearing 2, (Figures 2 and 3). 
c-ommumcation between the interinr nf tu^ 

^ . "^'^"^^^P^sure vessel land the single combined 

-un oha.^ and discharge line 14 is effected thtough a .0.^ 
^..blepad^. -".oa steam admission and s.eamdis<*a.geta^ puce through a 
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s^^ su^ port. ^ stea. port M p^^ .esse, of «.e sys,e„ 

^ po« »d an port. s.ea» . ri^; 

5 cha.go.g connection 5. in 0. di«o«on away ^ ^ '^"^ 

passage 14 ^n, 0. , ^ ^ - 

Steam pressure release means Of the svsfem t« « » vc- 

<im oi ine system. In a specific construction for a rotatable 

d.a.e.e, „ .„bs.an«aUy 10 inches and an ouUe. flange nonnna. dian„.er of 
s^t^y 12 inches. -n.e size of vaive bod, is inc^ p,„„, 

stir 7 — ^anse Si. as J^een Z 

m r ' ""^-^-o^'^^-n.condu^edU^ng. 

valve 57 Wees place n. part fluough and widnnfl-eacnua body of valve 57 

^«easeinnon^flowa^^n..,.ein.e..ovalveonUe.is«„„of«.eo^e,of 

~iu«.on nx no.e and flow n^Uence a. fl„ poin. of en.^ in,o tte expansion 
^be,21. . wcu as a «dn«i„n in U„ nnn.be. of con«K.nen. in «.e sy«en. and 
less back pressnie. Valve 57 is suitably motor driven 58. 

He 10 ind. inlet flange dian^ter to the expansion valve 57 together with the 
~ rt T:"^ - flow area at the flange oflsinXr. 

-a Of *e stean. exhaust port or passage fton. the vessel 1 as coolpared witii the " 

capacty. Specfic dnnenstonal ratios between vessel 1 vo,nn.e ht Ut.es and exhaust port- 
area are quoted m WO-A-01/93704. uexnaustport 

""''''^O" valve 57 is exposed to pressurised steam during peew and 
opens direcOy into the expansion vessel 21 « .k • * 

l-dnsron vessel 21 at the appropnate time. He use of as 

laige an expansion chamber 21 as po^Ie means that discharge di««ly to 
a^osphere is to a significant degree simulated. Envitonmental regulations genemUy 
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prohibi, or «cl„de the pos^ibUio- of direct dfschaige to atoosphete. For this reason U 
IS necessary to inletpose an expansion chamber 21. Nonetheless the desirability 

remains of achieving the maximnm possible rate of pressure dtop into the expansion 

chamber 21. 



As shown schematicaUy in Figure 4. the expapsion valve 57 is an elbow 
valve with the internal diameter of the flow passage increasing substantiaUy in 
• proportion to the change from a 10 inch nominal flange diameter at the input side to a 12 
mch nominal flange diameter at the output or steam discharge side of the valve 57 
adjommg the expansion or blowdown chamber 21. Proceeding along the steam line 14 
from, the 10. inch nominal flange size input side of the valve in the direction of the 
pressure vessel 1, there are provided in sequence, from the elbow valve 57 end the 
steam admission control valve 5, the rotating steam gland 56 with balancing features 
(not shown), and a pipe section 14, whidh is of substantiaUy 10 inches diameter in a 
specific embodiment and passes through the main bearing 29 (Figures 2 and 3), this 
large diameter pipe section 14 providmg for both steam-in and exhaust. 

There is thus substantially instantaneous reduction in pressure in the steam 
peeler vessel 1 when exhaust takes place. By substantiaUy instantaneous is meant a 
pressure drop taking place within a thne period which is typicaUy less than 1 second 
•By mounting the exhaust valve 57 substantiaUy direcUy on or at the decompression or 

expansion vessel 21,the invention provides for substantial maximisation of-th^-^ - 

possible or available pressure drop. THe exhaust vessel 21 and expansion valve 57 
are accordingly effectively combined, for optimisation of the pressure drop Ihere is 
no lengthy separate duct commmiicating between expansion valve 57 and chamber 21 
There is therefore effectively instant exhaust via the exhaust valve 57 and the very 
short steam exhaust path or tine 14 ftom the peelmg vessel 1 to tiie expansion vessel 
or chamber 21. 



Figure 5 iUustiates a prior art pressure release valve 11 for a non-rotatable 
steam peeler. The valve body 12 is again an elbow type structure, but one having 
steam entry 15 and exit 16.openings of the same nominal flange size and tiierefore 
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al^ sy.^y sa.e port ,^ „, flow dia»e,„ a. boU. s^^^^ ^ 
ex... « no dfa.,«ional change in tt.e valve body 12 as behveen fl« entiy 15 

and «a. 16 flange regions. A valve closure element 17 is axiaUy displaceable wiaUn 
«.e valve body 12 by means of a elongate valve sptoae 18 which is actuated or driven 
beiween its closed and open dispositions by means of an air actuator or motor 19 
When the static steam peeling pressure vessel is charged.with steam, the valve 
element 17 is required to be held dosed against the steam pressure at the entry port 
15. A sealing member 25, e.g. of O-ring type configuration formed from a synthedc 
heat-resistant composition, is provided between valve element 17 and .he valve seat 
13 for elemen, 17. To m«n.ah. d» valve in the closed condition, a balanced pressme 
constmction is p„vided, witt. Ore vaive spindle 18 crying, .emote flom Ure valve 
Closure elemem 17, a piston 35 which is displaceable widm. and co-operates with a 
cylinder portion 36 of dre valve body 12 .o define a spatial region which is charged 
wtt. Steam fiom the press.™ vessel via a central elongate bore 37 within the valve 
spmdle 18. Thus in the closed condition of the valve 11. the steam pressure within 
the pressme vessel is also active behind the valve piston 35. to define a balanced 
Piessme arrangement. Tie valve U may be held clos«l against the steam pressure by 
the balanced pressme piston 35 being dimensioned such that i. exerts' sufficient 
closing force on the valve element 17. "nus is achieved by piston 35 being greater in 
diameter than aienotfdnal area of element 17. With this ammgement. U,e steam 
P-ssure acting on piston 35 must be released m order to open valve 11 for steam 
exhaust.. 



In an alternative constmcUon. there may be substantially exact balance 
between the.closmg force exerted by piston 35 and die opening pressme prevailing on 
die elemem 17. Tie valve can then be held closed by the air actuator 19. While Ure 
b^smg pressure required of the air motor 19 to hold the valve 11 closed is modest, the 
arr motor 19 is nonetheless required in this atrangement to be continually active to 

ensure tiuta« valve a remains closed against the Steam pressum. Despite a.e 
balanced pr^ stmcture, reverse action of the mr motor 19 is abo ,e,„in«i m order 
to achate opening of the valve U for release of steam ftom tire pressure vessel, along 
wrth smrultoneous or prior release of steam pressme on piston 35. 
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The arrangement is effective but suffers from a number of disadvant 



ages. 
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in particular relaUng eo the necessity for tegular maintenance. Preservation 
appropriate sealing (seal 25) between the valve element 17 and the valve sea, requires 
regular maintenance attenUon. It the air motor 19 is continuaUy active it is 
particulariy subject to wear and tear, while the presence, ^aun the valve body 12 of 
a balanced pressure cylinder 36. piston 35 and piston seal (reference 38), again ' 
repre^nts a portion ol the system requiring scheduled maintenance attention. 

Hgure 6 shows an improved pressure release valve 61 provided by Uie 
present invention. Ihe valve of Figure 6 is partiorlarly suitable for a romtable vessel 
such as that of Figmes 1 to 4, bu, is no. limit«l to n^ating peelers. I, is also 
apphcable to static peelers, and to static and dispUceable steam pre^me vessels in 
ofter product treatinent systems, as weU as being suitable for use in subst««iaUy any 
c—tances where a rapid reduction in steam pressme viz, substantial blowdown) 
IS needed. The direction of flow through the valve 61 is reversed as compared with 
the prior art valve 11. Steam entets through alO inch input flange 65 and exits 
through tire larger 12 ind. fla^ge discharge openmg 66. The dimensions quoted 
correspond u, nominal flange sizes for a particular embodiment suitable for rotary 
steam peelmg. In other embodmrents, different dimensions may apply with 
appropriate scaling up or down of the dimensions of the valve body to correspond to 
themounting requirements, A. compared with the ptio, ar,, flre valve e.eme««7...... 

flo«s.ag^.th.v.lvee»,opening,whichdefinesa.eyalve.seat63. nmsiolhe.. 
Charged condition of tire steam peeler, the steam pressure is active to hold the valve 

element 67 dosed. A particularly simple valve construction is titerebyjadlitated. ia 
whrch a valve spindle 68 whid. does no, require any internal steam passages «nks the ' 
valve dosure element 67 directiy to tire drive piston 71 of an air mo,or or actirator 69. 
lie arr motor 69 is only required to be active to effec, tire valve opening operation. 
The sole ottrer component of Ure valve 61 syst«n subject to relative movement and 
potential wear is tire sealing gland 72 tirmugh which tire valve spindle 68 passes 
where it leaves tire valve body 62 and extends to tite air motor 69 
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rbo.a^ valve 61 of a>c invention is «If-^g during p^„ri^fe„ ^ 
« held closed by fte stean, pressure. Metal-eo-meW contact is provided betwWn the 
valve seat O and the valve disk 67. Ms arrangement provides a self-cleaning effect 
at the valve seat 63. Tie air piston 71 is active for generaUy app^ximately 0.25 
seconds to effect the valve opening action. While the valve elentent 67 reqdres to be 
displaced against the steam pressure, as «,o,pa.ed with th, pressure-assisted opening 
of the pnor art, rapid movement of the element 67 against the pressure is readily 
achieved by suitable selection of Ure dimensions of the air motor 69, in particular 
Ptston 71 and cylinder diameter, and of the air pressures used. No difficulty has been 
expenenced m experiments in opening tire valve of the invention within the r^uired 
bnef tmre period, even agamst full steam pressure. B&ctively the valve of the 
mvention operates by brute fon* and does so in a fully successful manner. 

Service experience has shown that any wear arising at the valve seat 13 is 
substantially unifonn. this bemg attributed to uniform velocity of exiting steam 
around the full periphery of the valve element 67 during the expansion stage TOs 
umfotmity of flow also enhances fb. setf-cleaning effect. Service «q«rience has also 
shown that the gland packing 72 is ahnost maintenance toe. In extended 
experimental use, no gland leakage was exhibited and only most minimal 
adjustment was required. No rq,lacement of tite gland paddng 72 was required over 
an extended period of experimental opentfion. He absence of gland wear is 
attiibuted to.a»«*s,antiaUy.instantaneous pressure drop, which takesplace4..Iese.-.. . 
than one second. Experimental mvestigations suggest thatseat dMnage «id gland_ 
damage m discharge valves for steam m which a»re is possible carry-over of soUds 
ate largely confined to a.e period when these solid residues pass through the;valve Ja 
Uie arrangement of invention, snd, residues arrive only at tire end of tire discharge 
penod when tbe pressure has already fallen significanUy and the speed at which any 
residues mipmge on valve surfeces and components is tit^refore dhninished 
FWhemiore, the valve spmdle 68 in the region which cooperates with the gland 
packing 72 when Uie valve is closed is not exposed to «»idue impact during the 
discharge period. When tire valve 61 is pressurised. U» valve components, mduding 
■he spmdle 68 and tire valve-mward region of tire gland packmg 72 are exposed only 
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to static pressure. Also, during this stage of the operation, the steam is clean. H^us 
damage due to solids carry-over camiot arise during the pressurisation period. 

i 

Figure 7 shows greater detail of a particular embodiment of valve element 
67 and co-operating valve seat 63. Prior art arrangements hxclude bowl type elements 
plug type elements and hemispherical closure elements. T^c structure shown m 
Figure 7 provides a generaUy cylindrical upper valve closure element portion 67a 
below which there is provided a frustroconical portion 67b, tapering inwards towards 
the free end of the valve element 67, this conical section 67b being followed m the 
exemplary embodiment by a final terminating cylindrical guide portion 67c. During 
closmg movement of the valve element 67, this lead or guiding portion 67c enters into 
the valve exit aperture and steers the valve element 67 into effective sealing 
engagement with the seat region 63. 
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In the embodiment shown, the lower end of the valve element (cone 67b 
and lead face 67c) is provided to be replaceable. ITae seat 63 is also defined by a 
replaceable amiular ring 65, both of these interchangeable elements suitably being 
bolt-on fittings. Differential hardness may be provided as between these components. 
Tbe seat ring 64 may for example be significantly harder than the co-operating 
engaging lower region 67b, 67c of the valve element 67. An exemplary material 
suitable for this pmpose is steUite, but a diversity of alternative substances may be 
employed... Differential hprdness means that one material wiU- wear more quicfcty,&^:.., 
the other. Thus initial edge or line contact between the fiustoconical lower p4rL62h_ 
of the valve element 67 and an initially sharply-defmed edge region or comer of the 
seat 63, becomes modified with ongoing wear to a more extensive surface contact 
However, the nature of this wear is sudi that good seating characteristics of the valve 
61 will be maintained throughout its life. Any progressive wear is automatically 
compensated for by increased travel of the valve element 67, without any specific 
adjustment being required, 

Thm a particular pomt of novelty of the present mvention m this specific 
embodnnent is the use of replaceable elements for the valve trim, i.e. the combination 
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of valve element 67 and seat 63. The demountability and ready replaceabUity of these 
parts of the pressure relief valve assembly 61 enables economy m maintenance to the 
extent that when Ihnits of wear are ultimately reached, the active components of the 
valve 63 can be replaced without the necessity to replace either the complete valve 
body 62 or aU of its movuxg parts, or to demount the valve body 62 for rectification 



work. 



In the preferred arrangement shown in Figures 6 and 7, the valve 61 is 
mounted for vertical movement of the valve member. This provides for self- 
3 aligmnent m the openmg and closmg action, particularly the latter. Mmimal air 
pressure is required to close the valve, as littie as 5 PSI (pomids per square mch) or 
even less, given this particular, advantageous orientation of the valve member 67 For 
a 3:1 ratio of air valve piston 71 to valve seat 63 diameter, the opemng pressure may 
typically be 90-100 PSI, this being effective to overcome the typical 300 PSI steam 
pressure prevailmg withm a steam peeler in its active phase. 

Thus the valve construction of the mvention provides an operationaUy 
effective arrangement, which suffers only to the most mmimal extent from carry-over 
of residues, and is proof agamst significant damage of any catastrophic nature even 
ftom those residues which are carried over. The valve of the mvention may be 
applied to pressure reUef in any product treatment system, whether usmg a static or 
displaceaWe (rotating) pressure vessel, and may be used with or without the ^ 
- particularly favoured arr^gement described above with reference to a spedfii 
embodiment, in which there is a dimensional increase between valve entry and exit. 
The valve of the mvention may be deployed in arrangements in which a different 
dimensional relationship applies between steam entry and exit. It may also be applied 
to controlled release of steam pressure in any context, not necessarily Ihnited to 
product treatment. 



Figure 8 shows a particular embodiment of the expansion chamber 21 of 
the system of WO-A-01/93704. Steam enters the expansion chamber 21 at valve 57 
from the steam peeler pressure vessel in the mamier already described and the volume 
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of the expansion chamber 21 is sufficient for very rapid reduction of pressure as the 
Steam discharges into it. 

Condensate accumulating on.floor 73 coUects at sump 74. Optional baffle 
75 is located between the steam entry point and the discharge duct or stack 28. Baffle 
75. where provided, extends downwards at an acute angle^om the roof of the 
chamber 21 towards the stack 28 region of the chamber 21 in the direction of the exit 
pomt where steam leaves the chamber 21 and enters the stack 28. 

The discharge stack 28 does not exit directly from the expansion chamber 
21 proper, but rather from a soUds trap 78, defined by a hopper-type structure 
communicating with the expansion chamber 21 by way of a duct 79 of large 
dimensions. The stack 28, again of large cross-sectional area, exits from an upper 
regron 81 of this solids trap, but has a downwardly projecting flange or extension 82 
extendmg in part into the soUds trap 78, so that steam or vapour exiting from the 
expansion chamber 21 is required to follow a convoluted path from the upper steam 
entry region 81 of the solids trap 78 initially in a downwards direction, to turn around 
the edge of the downwardly projecting flange or extension 82 and then discharge 
upwards through the stack 28 . 



As shown more particularly in Figure 9, the solids trap 78 functions as a 
cyclone,.with the stear^ exit from chamber 21 positioned for tangential entry of the- ^ .... 
exhaust steam and entrained solids into the unit 78. The cyclonic swirling action _ 
within the trap 78 provides for particularly effective separation 6f solids from 
entrained steam, before final discharge of vapour through the stack 28 foUowing the 
downward movement of the steam flow to turn mrder the lower edge of extension 82 
at which location the majority of any carxied-over solids faU to the base of the cyclone 
and are accumulated for collection or discharge. 

TTie provision of an independent solids trap 78, operating entirely 
mdependenfly of the expansion vessel 21. has proven particularly effective. In the 
pnmary expansion tank 21, pressure typicaUy drops from around 20 bar at entry to 
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0.15 bar gauge towards the exit point, in other words sUghtly above atmospheric 
This continuing positive pressure is sufficient to bring about effective solids removal 
m the second stage 78. The relatively low ongoing pressure of steam and residue 
reachmg the separator 78 means that the solids velocity is then low enough for 
effective solids separation, such as by cyclonic action. Because of the relatively low 
velocity, but combined with adequate ongoing progressive movement, almost all 
sohds are removed m the separator and there is mmimal carry-over to the stack 
Smgle stage pressure reduction combined with solids removal is less effective in that 
the steam velocity in such a combined operation may be excessive for satisfactory 
removal of solids. Tkus the low speed cyclone provided by the arrangement of the 
present mvention is particularly effective in soUds separation. 

It is also possible for the solids removal unit 78 to be physically displaced 
to a location significantly removed from the location of the steam blow-down tank 21 
Thus the pressure chamber 21 may be located within a factory building and the solids 
removal unit 78 located for example extemaUy of the building. Duct 79 may 
therefore be substantially longer than the diagrammatic indication of Rgure 8. 

w 

Hgure 10 illustrates such a possibiUty . Hie broken line 79 indicates the 
possibiUty of spacing the soUds removal operation from the primary expansion tank. 
While Figure 10 is primarily diagrammatic, it also shows an arrangement of tank 21 in 
which there is no baffle. .Hius the baffle 75 represents merely^an optional feature and 
not anessenttalinteger^of.the.expansion unit. ' 

p 

i 

In a further aspect of the invention. Figure 10 also illustrates a noise ^ 
suppression chamber 91 which may be provided in the stack 28. For this purpose, the 
stack mcludes the noise suppression chamber 91, which is of enlarged diameter 
relative to the gas flow direction and has a cross-sectional area greater than that of the 
remainder of the stack 28. A spaced-apart series of perforated plates 92 is provided 
withm this widened portion of the exhaust stack 28, suitably vertically disposed on^ 
above the other and transverse to the air flow direction. lUe arrangement produces 



effective noise suppression m an mstaUation embodying the f eatiires of the 



mvention. 



The words "comprises/comprising" and the words "havingAmcluding" when 
used herein with reference to the present invention are used to specify the presence of ' 
stated features, integers, steps or components but does not preclude the presence or 
addition of one or more other features, integers, steps, components or groups thereof. 



Claims 



1 . A valve for enabling release of pressurized steam from a pressure vessel^ the 
valve comprising a displaceable closure member which, in its closed disposition, is 
maintained in said closed disposition by exposure to th^ pressure of the steam within 
the pressure vessel. 
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2. A valve according to Claim 1, wherein the closure member is displaceable 
between said closed disposition and an open disposition by a double-acting actuator. 



3. 



A valve according to Claim 2, wherein said double-acting actuator comprises an 
air-driven piston/cylinder device. 



15 4. A valve according to Claim 2 or Qaim 3, wherein the closure member is 

mounted at one axial end of a spindle extending between the closure member and 
said actuator. 



5. A valve according to Claim 4, comprising a valve body having gland packing 
20 tlu^ough v^fhich said spindle extends. 

I • 

- - 6. -A valve a<xx,rding to any preceding claim, wherein the-valve membeni^^ 

contact with a valve seat p^pn, \yithout 
interposition of any sealing element. " 
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7. 



A valve according to any preceding claim, wherein the closure member has a 
face portion which is intechangeably secured to the lemamder of the closure member. 
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8. A valve according to any preceding claun, comprising a seat portion for 
engagement by a face portion of the closure member, the seat portion being 
interchangeably secured to a valve body portion in the seat region. 
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9. A valve according to any preceding claim, wherein the closure member is 
mounted for substantially vertical displacement between said closed disposition and 
an open disposition thereof. 

10. A valve according to any preceding claim, wherein the nominal flange size of the 
valve body at the steam exit side is substantially greater than the nommal flange size 
of the valve body at the steam entry side. 



11. 

10 



A product treatment system comprising a valve according to any preceding 
claim, wherein the valve is mounted for release of pressurized steam into an 
expansion region substantiaUy at the point of entry of steam into said expansion 



region. 



15 



20 



25 



12. A product treatment system comprising a pressure vessel, an expansion region 
for recervmg pressurised steam discharged from the pressure vessel at the end of a 
steam treatment phase of said product treatment, and a solids trap, said solids trap 
bemg in communication with the expansion region to receive steam at a substantiaUy 
reduced pressure as compared with the steam pressure on mitial entry into the 
expansion region, along with any entrained soUd matter. 



13. 



A product treatment system comprising a pressure vessel, an expansion region 

for receiving pressurised steam discharged fK>m the pressure vessel at the endo^a...^. 

steam treatment phase of said product treatment, and a soUds trap, said solids f^p - • 

bemg m communication with the expansion region to receive steam at a substantially " " " 
reduced pressure as compared with the steam pressure on initial entiy into the . ' 
expansion region, along with any entrained solid matter, the system further 
comprising a valve according to any of Qaims 1 to 10 for enabling release of 
pressurised steam from said pressure vessel into said expansion region. 
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A product treatment system accordmg to Claim 12 or Qaim 13. wherein said 
solids trap acts in a cyclonic manner. ' 
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15. A pn)duct treatment system according to any of Qaims 12 to 14, comprising an 
exhaust stack communicating between said solids trap and atmosphere, said stack 
including noise reduction means. 



16. A product treatment system according to Claim 15, wherein said noise reduction 
means is defined by a stack region of enlarged cross-section transverse to the 
direction of exhaust flow, said enlarged cross-sectional region comprising a plurality 
of spaced-apart perforated plates each disposed tranversely to said direction of 
exhaust flow. 



17. 



A product treatment system according to any of Claims 12 to 16, wherein said 
pressure vessel is rotatable. 



18. A product treatment system according to any of Qaims 12 to 17, wherein said 
product treatment comprises steam peeling. 



19. A valve substantially as described herein with reference to and as shown i 
Figures 6 and 7 of the accompanying drawings. 



m 



20 20. A product treatment system substantially as described herein with reference to 
Hgures 1 to 4, 6 and 7 of the accompanying drawings, and/or these Figures taken 
= together with Hgures 8 to 10, or as shown in Hgures 1 to 4, 6 and.7,and/or these 
. Figures taken together with. Figures 8 to 10. 
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